The tuned mass damper (TMD), which arose from the seminal works of Frahm and Den Hartog, is a simple and efficient device, but it is only effective when it is precisely tuned to the frequency of a vibration mode. Another limitation of the TMD occurs when several modes of a multi-degree-of-freedom (MDOF) structure participate in the system response. In this case, the TMD is incapable of absorbing the vibrations of more than one mode of the primary system, a feature which clearly limits its efficiency.
Variables y 1 and y 2 refer to the displacement of the primary system, whereas v refers to the NES displacement. For obvious practical reasons, a light-weight NES is considered by requiring that ε<<1. An important finding drawn from previous studies of a SDOF oscillator coupled to an NES [2, 3] is that a precise picture of the vigorous energy transfers that may take place in the system can be obtained by gathering in a frequency-energy plot the nonlinear normal modes (NNMs) of the underlying Hamiltonian system together with the locus of impulsive orbits, defined as accommodating impulsive initial conditions on the primary system. Such a frequency-energy plot is given in Figure 1 ε from which it can be concluded that (i) targeted energy transfer can be realized for in-phase and anti-phase motions of the primary system, which shows the adaptability of the NES; (ii) two families of impulsive orbits, namely in-phase and antiphase impulsive orbits, exist. Figure 2 depicts the experimental fixture that was built to validate these findings. The 
